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Introduction
In a recent paper in the Journal of Informetrics, Egghe (in press) provides a mathematical analysis of the rank-order distribution of journal impact factors (IFs). Egghe's aim is to give a theoretical explanation for the IF rank-order distributions that are shown in a paper by Mansilla, Köppen, Cocho, and Miramontes (2007) . In this communication, we point out that Egghe's 1 analysis relies on an unrealistic assumption. We also show that his analysis is not in agreement with empirical data. Based on our findings, we conclude that Egghe's explanation for the IF rank-order distributions shown by Mansilla et al. is unsatisfactory. 
Summary of Egghe's analysis
Egghe interprets the IF of a journal as the average of a number of independent and identically distributed random variables. Each random variable represents the number of citations of one of the articles published in the journal. Using the central limit theorem, Egghe's interpretation implies that the IF of a journal is a random variable that is (approximately) normally distributed.
Egghe also makes the assumption that for a given scientific field "each journal in this field can be considered as a random sample in the total population of all articles in the field". This assumption has the implication that the IFs of all journals in a field follow the same normal distribution.
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Based on this result, Egghe studies the properties of two types of rank-order distributions, namely rank-order distributions of IFs and rank-order distributions of logarithms of IFs. Egghe proves that both types of rank-order distributions have an S-shape, that is, both types of rank-order distributions are first convexly decreasing and then concavely decreasing. As an illustration of Egghe's analysis, we consider the following hypothetical example.
There are 1000 journals in a certain scientific field. During a certain period of time, each of these journals has published 100 articles. The number of citations of an article is a random variable. Since in total 100, 000 articles have been published, there are 100, 000 random variables. These random variables are assumed to be independent and identically distributed. To examine how IFs are distributed in this example, we make use of computer simulation. For each of the 100, 000 articles, we determine the number of citations by a draw from a negative binomial distribution (e.g., Glänzel, 2009; Schubert & Glänzel, 1983) with mean 1 and vari-1 In fact, the implication requires an additional assumption, namely the assumption that all journals in a field publish the same number of articles. However, this assumption seems less critical for Egghe's analysis.
2 This is equivalent to Egghe's assumption that the articles published in a journal can be regarded as a random sample from the population of all articles published in a field. 
Comments on Egghe's analysis
Egghe's analysis depends crucially on the assumption that the articles published in a journal can be regarded as a random sample from the population of all articles published in a field. This is a rather unrealistic assumption. We all know that some journals have a significantly higher IF According to Egghe's analysis, the distribution of the IFs of the journals in a field is approximately normal (like in Figure 1 ). Egghe does not verify this empirically. In Figures 4, 5, and 6, we show IF distributions for the fields of physics, mathematics, and environmental science. The distributions are based on data from Popescu (2003) . This is the same data as is used by Mansilla et al. (2007) . It is easy to see that the data does not support Egghe's analysis. The distributions in Figures 4 , 5, and 6 should approximate normal distributions with mean equal to the average IF (cf. Figure 1 ). This is clearly not the case. Figure 4 ) and also do not support Egghe's analysis. For additional empirical evidence that IFs are not normally distributed, we refer to Beirlant, Glänzel, Carbonez, and Leemans (2007) and Schwartz and Lopez Hellin (1996) .
Based on his analysis (in particular Theorem 3 in his paper), Egghe also claims that the rank-order distribution of the IFs of the journals in a field has an S-shape (like in Figure 2 ).
Egghe does not provide empirical evidence for this claim. In Figures 7, 8 , and 9, we show IF rank-order distributions for the fields of physics, mathematics, and environmental science. The distributions for the fields of physics and environmental science clearly do not have an S-shape.
The distribution for the field of mathematics perhaps comes somewhat closer to an S-shape, but the location of the inflection point of the distribution does not correspond with Egghe's prediction (cf. Figure 2) . The IF rank-order distributions for the nine other fields for which we have data all do not have an S-shape.
Conclusion
We have pointed out that Egghe's analysis relies on the unrealistic assumption that the articles published in a journal can be regarded as a random sample from the population of all articles published in a field. We have also shown that Egghe's analysis is not in agreement with empirical data. Based on our findings, we conclude that Egghe does not give a satisfactory explanation for IF rank-order distributions such as those shown by Mansilla et al. (2007) . 
